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ENHANCED SERVICES FOR ATM SWITCHING 
USING EXTER NAL CONTROL 

I. BACKGROUND OF THE INVENTION 




Corite^ 

seiyiqes far beyond the traditional basic telephone For example, 

businesses can have 800 numbers that connect to different service centers 
■ > ='::ibMed;oh the tirite of d^y of th^ location of the caller, individuals can have 

personal numbers 1^a( remain the ^me even after the individual moves to 
R -^anpther location; Employe^ companies can call overseas 

: ; .'offices' using abbreviated phone numbers;. And, people can charge calls to a 

cr^rt card frdrt 

These erihanre^ make switching systems in 

^ complex. Those systems have 

y :g complex software, and the 

; ; to hold information such as each 

cummer's fe^ and routing information, 

i Mpr^ovefift for 
^dpphp h^iexp^ndef 
increasingly sop 

ihfomiatibri about the person or business making the call ; the types of 
^ryicfcs re^ database queries and 

> ; : -N and i ther^for^/ so in the 

; so deiveloping softv^re Adding to the 

i expert software to support 

the needed seryic^s^ center in the network. 
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The problems of adding enhanced services will increase with the 
growth of Asynchronous Transfer Mode (ATM) switches and networks, ATM is 
a new telerommuhicatio of data and 

voice; onjy basic connection capabilities; ho 

enhanced services have yet been develop^ 

If enhanced services are placed in ATM switches using the current 
ATM network design, providers of such services must rely on the switch 
vendors^ switches tp support ttose new se addition, if 

a service provider builds a network usin^ vendors, 
it must coor^ all of its switch 

vendors, a very formidable task 

Forum, an organization 

to ensure ^ may announce a 

standard management Intei^ 

to dp more than Truest connexions. Evert if this o^ the 

pi#niz^ipnsi responsible for the AT^ 
much control to 
may not pro 

; - : y$;J% SUtyMA^ 

Thero is^ provide 
en hancied Services for ^TM and similar n^ make developing £ild 
implementing erih^^ Such a system 

should also ensure that A^ grow and develop w minimal 

impact to users. 

This invention meets these g the enhanced services 

centralizediTO 

testingf and implementation-^^ 
processor; SUclvas g standard computer w^ 
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aids. Providing a separate processor in this manner makes implementing and 
developing enhanced services easier and less expensive thain using 
conventional techniques. 

Additional gc^ls a^d a^ of the invention appear in the 

following description,:^ that descriptibh or may be 

learned by practicing the invention, the goals and advaritaiges of the invention 
can be reafized and attain in the 

appended claims: 

To achieve th^ goals arid in accordance with ^e pu^ the 
invention, as emb^ 
network of this invention g routing ^ 
seivices from a calling 

for processing con^l messa from the connection 
to the called party, and for; gene swrtch ron^^^ to cause the 

creation of a bearer channel between the calling ^ai^ and the called party; 
and a network ^lt^ 

from but coupled to the external TOntrolier, fer ra messages from the 

calling party t6 the ekte 

fromthe external c6ntrpiler t and for 

calling party and the call^ party in res^ control signals; 

A method acrording to this invention i for routirig telephone calls in a 
telecommunic^tiOTsjn a calling party to S edited ^arty; induces the 

steps of processing co^ calling party at an external 

controller requesti^ 
signals from the e^^ 
external controller, to <x>mi7ian 

calling party and the called part£ aruJ eaabii^hing in the switch a channel 
between the call^ 

Both the foregoing general descriptioh and trt^ detailed 
description are exemplary^ ^ 
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invention as claimed. The ack»mp^ying drawings, which are inc»rporatecl in 
and constitute a part of this sp^ification, illustrate embodiments of the 
invention and, together with the desOTption, explain the principles pf the 

'.'■.invention. 

V ;!; ill. BRIEF DESCRI PTI ON OF THE DRAWI NGS 

Figure 1 is a block diagram of a conventional ATM network; 
Figure 2 is a block diagram of a 
; this invention; 

Figure 3 is a flow diagram showing the operation of the ine^rk in 

Figure I for a conventional telephone call- 
Figure 4 is flow diagram showing the operation of the network 

( for a telephone c^ll with enhanced services; and 
Figure 5 is a block diagram 
. : ; : ■ Figure 2; ,, ^\ 

IV. DESCRIPTION OF THE PREFERRED EMBODIMENTS ^r - W 

Reference will now be made in detail to ^ 
; the invention, examples of which are illustrated in the acpdm^ 
drawings^ 

■0^0- throughout the drawings to refer to the same or like partsvr-^^^^^^^^ 
The following discussion fc^ses on AT 
in its broader aspects can apply to different^ 
^ i TDM, IP switching, or gigabit Ethem^ 

high-speed networks that can rapidly transfer control inforniatidh; 

The invention can be best understood by Gbmpafih^^ft ; 
ronventional networks, such as in Figure 1 . In network 100; when a calling 
party 110 wants to place a call to a called party 120 through an ATM switch 
1 30, calling party 100's telephone equips 
;./.--^V"-?r^#i^'^ swite^ 
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Fabric 135 ^ request sWjtch 130 to set up 

another virtual channel that 

destination party, channel 5, called the\ Service Signaling Channel for 
ease of description, was set up in Switching Fabric 135 as part of the svyitch 
provisioning^ 

Controller 138 commands Switching Fabric 135 to create a virtuarcbnnection 
between Calling Pa^ and Called Party 120, and assigns the channel a 
number, for example 80. Switch Controller 138 chooses an available number 
^ f^ of channel numbers it supports. Channel 80 is called the 

Bearer Channel because it bears the actual substance of the call, whether it 
- be voice, vidTO^ or data. 

Once the virtual connection is created, Switch Controller 138 informs 
Called f^a# call using a sinriijar Service Signaling Ch 

on virtual channel 5: Switch Controller 1 38 also tells Call Party 120 yirfiiefe 
virtual channel is the Bearer Channel. 

' 1 20 accepts the call by sending an appropriate messag^ 

I tb S^ Signaling Channel, and Switch 

; ; ; Cbntrplleir ^ 38 sends; a message oyer the Service Signaling Channel to ! 
0 the (xinnediori has been established over 

v vifaa) ^ Galling Party and Called Party may now comrrtuhicbte 

/ bverw^^ . • 

The protocol for signaling <x>nnection requests over virtual cha^ 
defined in the ITU standard Q.293I for basic connection control- This protocol; 
fi^eyer* has no provisions for enhanced services. Enhanced services require 
software for Switch Controller 1 38, which normally can only be done by the ^ 
• : : : '.;- : ','.v- vendor that builds switch 130. : .. - ■ ■ : ^:V&4v 

This invention separates the functions of enhanced semces from the 
fo ATM network. Doing so uses several aspects of 

^M technplb^. For example^ networks make use ctf high-spe fiber- 
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optic transmission facilities; This allows a separate control computer to send 
control information tp the switches to respond quickly enough to create 
connections properly even when the control computer is located a long 
distance from the switch^ 

Another feature of ATM networks is the ability to divide the data on a 
^ TOrtain link into ah a number of 'Virtual channels" that can be routed 
independently. This f^ta^ to route control protocols to 

external control^ to a switch controller. 

In addition; th^ computer can control the connections in 

the ATM switch to make any needed ATM 

to Which is described in the ATM Forum's standard 

for the User to H version 4.0 allows one riser to set up 

connections on behalf of anot^ 

Figure 2^ network 200 consistent 

with this invent 130 has beeh replaced by Switch V 

230 and E^em^ GalleKi Party 120 connects to Port 1 

of Switch 2^ connects to Port 2 of Switch 230; and 

External Control Computer 240 connects to Port 3 of Switch 230. 

Through swtch provisioning When Switch 230 is initialized* switching 
fabric 235 is^ confjjgiu tb route the Service Signaling Channel (virtual 
: : channel 6^ 

21> for example} of Computer 240. Computer 240 has been 

programme^^ well as protocol for enhanced 

Services; S^tis^ computer, such as an IBM RS/6Q00, 

Cqntrol ;Cpmputer 240 be programmed by switch vendors, specialized 
spftwafeiOT 

External Control Computer 240 preferably includes databases to 
: provide enhanced services. The databases can contain switch addresses i-o 
rorre^ by the calling party, such as an 800 number 

database and the nu 
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The databases could also dpntain : abbreviated dial plan databases for virtual 
private networks, call restriction databases for virtual private networks; or 
credit card billing databases. > 

External Control Compiler 240 also communicates directly with Called 
Party 120 via Switching ^ 20, and 

communicates with Switch Cp^ virtual channel 5. Called 

Party 1 1 0 and Called Party 1^ over a Bearer Channel (virtual 

channel 80) through switching fabric 235/ as in Figure 1 . 

Networks operating consistent with this invention should handle 
standard ATM calls in a way that ^ switches, at 

least from the callere' pefip^ with this 

invention/ the network supports^;^ as current 

systems, although networks consistent wittr this; invention use external control 
instead. Fbrthis to vypr^ 
• three ways. 

First, switching fab^^ to route the calling party 

110's Service Signaling C^ 

Corri^ 240/ rather than ^ Second/Switching Fabric 

235 must be provisioned to to Party 1 20 to 

: virtual channel 20 for 

such provisioning, which is necessary because External Control Computer 
240 uses its virtual channel 5 for a>mmu Switch Controller 238. 

Because Computer 240's ^ 

users, it will be called the Gdnnediori Signaling Channel to distinguish it from 
the Service Signaling eharih above; virtual channel 5 

from Calling Party 11 0 maps to vj^ for External Control 

Computer 240. 

Figure 3 shows a flow 
performs according to this invention ^ call. First, Calling 

Party^ 
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Called Party 120 using virtual channel 5, the Seiviq^ Sign 

310).. 

Next, Externa) Control Computer 240 uses pio)(y signaling on the 
Connection Signaling Channel to request Switch Controller 238 to establish a 
connection between Calling Party 1 10 and^iled Plrty 120 (Step 320). In 
response, Switch Controller 238 command^ Switdiing Fabric 235 to make a 
virtual channel between the two parties, ari^ a 
number, such as 80. 

Using proxy signaling, Switch Con^ 
Computer 240 via the Connection Signaling Channel that a connection has 
been set up using channel number 80 (Step ^3^ Computer 
240 in turn; uses the Service Sig^ 

channel 5 1p infoiro Called Party lio of an in^ming; call oh virtual channel 80 
(Step 340). - : --y •■"V* != 

Called Party 120^ 

acceptance message back to External Cbn^ 240 over the Service 

Signaling Channel of virtual channel 5. Ex^^ Computer 240 then 

sends a message over the Service Sj^ 

Calling Party 110 indicating that the ^nnebtioh is established bver: virtual 
channel 80 (Step 350). The Calling m^ripW -J; 

communicate oyer virtual channel 80; ; 

The preferred embodiment may also ^ 
such as time-pf-day 8iEk) number trahsiation^ a flow chart 40Q 

containing the preferred steps for su^ 

First, Calling Party 1 10 requests aro^ number using -\ 

its virtual channel 5 (step 41 Q). iSle^ Extem^ 
an 800 number <latabas^ to fin 
420). Because there can be multiple entries in the date^ 
number, based, for example, ori time bf day; ^ 

applies the needed criteri^; such as tjrne of day, to select the prbpef entryl : 
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Then, External Control Computer 240 uses proxy signaling to request a 
connection from Switch Controller 238, and the remainder of the call proceeds 
as in Figure 3 (Step 430). 

Other enhanced services can proceed in a similar mjahnef. Requests 
are sent over Service Signaling Channels to External C6h^ 
Computer 240 responds to the requests for enhanced services b/ 
desired processing, causing Switch Controller 238 to ^ 
connections and sending messages to Called Party 120 orC 01 
These enhanced seivice need not require any hardware ^ 
Switch 230. They only require software Ranges in E^mal Co^ 
240. • ■ ■■'■^■■^ 

Figure 5 shows a preferred embodiment bf ^emal ^ 
240 to carry out the functions described above. ^ 
processing section 51 0 to perform the necessary data analysis; decis^ior^ 
making, and other processing. Input/Output section !^ 
and other external input and output devices such a$ modems^ 
monitors, through appropriate drivers. Memory 530 iildudWd 
provide data to enhanced services, service programs 55(^ 
flow for decoding the re^ 
services, and programming memory 560 rie^ 

It will be apparent p those skilled in thiearit^ • 
and variations can be made in the methods arid appiatetijs of this iriVeritipri 
without departing from the stope or spirit of tte 
invention will work w'rth different switches arid different 
Also/Switch 230 can actually contain several switch^ ■ 



Computer 240 can include several computers. 




The specification and examples should be considere^^ 



scope arid spirit of the inventiori are determine by th^ : 
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VVHAT^ IS: 

1. A telecommunications network for routing communications fa^^ 
caiiirig party to a called party, comprising: 

external controller means for processing control messages from the 
calling party requesting connection to the called party/ and generating ; 
sWitcH signals to cause the creiation of a bearer channel betiy^n ^ 

callin and the called party; and 

network switch means, coupled to the calling and called part^ 
separate from but coupled to the external controller means, for routing 
messages from the calling means r for reviving 

the switch means, and for creating 

th^ bearer channel between the calling party and the called pa% in r^spdhse 

: -:,;::r^::' :^^ The telecommu nications network of claim 1 , wherein tries 

switch me^ns is a single switch. 

: J ;;, The telecommunications network of claim 1, wherein the netyi/ork ^ 
-switch means incudes a plurality of switches ,. 

^ of claim 1 , wherein the external 

^X)htroller means is a single computer. 

V,/^ The telecommunications network of claim 1, wherein the external 

^y : v ; '. multiple computers. ■ .' 

;6i[ The telecommunications network 1, wherein the network 

switch means includes 
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.11. 

means for creating a communications channel between the calling 



7 The telecommunications ne^ external controller 

means includes 

means for sendi^ messages to and receiving control 
messages : 'from^i&:ralled ^riy> 

8. network of claim 1, wherein the network 

switch means inQ 

meahafe a communications channel between the called party 



means includes 
mearts; 
services; ahidl 

^ i rhe^ns for pr^ in response to the requests 

for the 

10, ^ claim 9, wherein the external 

^^^^^^^Mfa^ used to provide the enhanced services. 



1 1 ; The telew claim 10, wherein the database 

includes 
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12. The telecdrnmuniratiori of claim 10, wherein the database is 

ani 800 number database and the numbers dialed by the calling party include 
800 numbers. 

13 f -TOetteiecfi^ claim 1 0, wherein the database is 

an 



1 4 ; The telecommunipatidns network of claim 10, wherein the database is a 



15. The telecx)mmuW network of claim 1 6, wherein the database is a 
credit card billing database; 

16; The :teleccw^ wherein the network 

switch means includes 4;. 

a switdi controller ^ the switch control signals fnim the 

external controller means* and 

a switching fa the switch controller, for creating the 

. bearer channel. ; 

17. An ATM ne^ 
called party , comprising : 



and for generating 



calling party and the ctII^ party; and^;^^^^^^^ 
ATM switch :m 

separate from but coupled to the e^ernial controller means, for routing 
messages from ^ 

the switch control signals from the e)^ for creating 
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the bearer eh between the calling pai^ and the called party in response 
to the switch rontrol signals. 

1 8. The ATM network of claim 1 7, wherein the ATM switch means is a 
singly switch. 

19; The ATM network of cjaim 17 r wh^ means incudes 

a plurality of switches 

controller 

21 4 The tei^ wherein the external 

contfoiler mearts iricludes 
multiple 

22. The ATM network of claim (7, wherein the ATM switch includes 
me^ 

party and the extern^ l^r means for the contra messages, 

23; The ATM netvw the eternal controlled 

includes y 

means for sending ot^ control 
messages from the 



24 r the ATM ne^ ATM switch includes 

m party 
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25. The ATM network of claim 17, wherein the external controller means 
includes 

means for reiving requests from the calling party for enhanced 
services, and 

means for providing the enhanced services in response to the requests 
for the enhanced services. 

26. The ATM n^brk of claim 17; 
farther includes 

aitetaba^cfc^ 

27. the ATM ^ j^reiti th^ d^aba^ indudes switch 
addresses corresponding to numbere dialed 

28. The ATM network of clajm 27, wfjenein the^ataibase: is an 800 number 
database and the numbers dialed by the ^ 800 numbers. 

29. The ATM network of claim 27 t wheir^ih ithe debase is an abbreviated f ; ■ 
dial pla n database for virtu private nistwbrks : 

30. The tel^ftimunications hetw^ wherein the database tea 
call restriction database fo private net^rks. 

31. The teiecommu^^ : 
credit card billing database. _ 

32. The ATM network of claim ^ 

a switch controller for receiving the switch ^ from the 

external OTntrpliermean . . . •' 
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a switching fabric/ ix>upl^ to the swtch controller, 
bearer channel. 

33; The telecommunk^i^ 

controller includes ''^>.*V 
means for implementing proxy signa • 

34. The telecommunications neto^ 
: access interface. ■ 

35. The telecommunications network of claim 1 7, Wherein the sWitch 
controller includes an API for establishing connections. 

36. A method for routing telephone calls in a teleromrnu 
from a calling party to a cailed party comprising ^ ; 

processing control Messages 
controller means requesting connection to the called party; 

sending switch cpi^l siyra a 
ATM switch, separate from the external ppnti^ller me^^ the : 

v ; switch to create a chamel b^ 

establishing in the switch a channel between the calied parity ahd the 
calling party for commuhicatibn. 

37. The method of claim 36 further including the steps of ; 

sending control messages from the external ro^ r v ; f<; 

called party through the network swit^ , 

sending control messages frprri the called party to the external 
controller means through the network switch; arid 

sending control m^sages from the external controller means to the 
calling party through the network switch; 
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38; The method of claim 36, further comprising the steps of: 



party; 



ha^ accepted the incoming call; aind 



means that the channel 



means to the 



means that the calted party 
m^anstothe 



;?c^pted |hie incoming call; 



3^ T^ 



retrieving f^ address corresponding to a number 

d ialed by the calling pairty . 



40| ; The method of claim 39, wherein the step of retrieving a sWitch address 
includes the step "•: . ;• 

retrieving from an 800 database the switch address corresponding to 
ari 800 nurnte^ the caHihg party. 



^ihi ^ step of retrieving a switch 

includes the s^ • V ; 

grieving from^ abbreviated dial plan database for virtual private 



number dialed by the calling party. 
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42. The method of claim 39, wherein the step of retrieving a switch address 
includes the step of 

retrieving from restriction database for wrtual private networks 
database the switch address rorresponding to the telephone number dialed 
• by the calling p^rty. 

43; the step of retrieving a switch address 

includes the step of ; 

retrieving ifrbm a credit card database information corresponding to the > 
telephone num calling party. 

44; % methc^ for ro an ATM network from a calling 

party to a ^ 

prpcfe^ing external 
controller m^^ 

sending sw^ the external controller means to an 

ATM svy^ the 
switch itp ci^ called party; and; 

i / ^ a channel between the called party arid the :; 

.. i calling 

45; The rnetho^ claim 44 further including the steps of 

sending cbntipl external controller means to the 

• call^ party through the ATM iswitch; 

sendihg control messages from the called party to the external 
controller mea^ 

sending control messages from the external controller means to the 
calling party through the ATM switch. 
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46, The method of daim'44, : fd.ij^r-'domprising the steps :; 6f:. : * 
sending control switch cpntrbi signals from the ATM switch to the 

external controller means infoirning the external controller means that the 
channel between the calling party and the called party has been created; 

sending control messages from the external controller means to the 
called party informing the railed party pf an incoming call from the calling 
party; . v:^ 

sending rontbl me^ party to the external 

controller means informing ^ that the railed party 

has accepted the . 4^cc>rni rig i 

sending cpnt^ 

calling party informing the c^ tetw^n the calling 

party and the called party ^ created and that the called party has 
accepted the incpmirig rall^l 

47, The/ffieth^ 
r^ 

retrieving;^ 
.. dialed by the caHihg party; £^ 

48. The meth^of^ of sending switch control 
signals included th^Slftp of 

using pr^ 

49. TOe met^ a switch 
: address includes the s^ 

retri^inig^fn 
to an 800 number dialed by the calling party. 
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50. the method of claim 46, wherein the ^ from a switch 
address includes the step of 

retrieving from an abbreviated di^ private 
networks database the switch address c^ifespohdihg to the telephone 
number dialed by the calling party. 

51. The method of claim 46, wherein the stejpi of retrieving from a switch 
address includes the step of 

retrieving from a call restriction database for virtual private netwbfks 
database the switch address corresponding to the telephone numberidialed 
by the calling part. 

52. The method of claim 46, wherein the step of reW switch 
address includes the step pf ; 

retrieving f^ 
telephone number dialed by the wlHng pa^ 
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